[Thermodynamic characteristics of collagen fibrils reconstructed in vitro at different temperatures and concentrations].
The results of a calorimetric study of type I collagen fibrillogenesis were analyzed. The dependence of the half-width of the temperature transition of a collagen solution on the concentration and temperature of collagen formation was studied. It was demonstrated that, by varying temperature and collagen concentration, one can regulate the density of packing and dimensions of cooperative fibril blocks. At temperatures below the physiological level (25 degrees C and 30 degrees C), and a relatively low concentration of collagen (0.3 mg/ml), fibrils with the lowest density of packing are formed. The degree of order does not change as the collagen concentration increases twofold but grows as the concentration increases fourfold. It was shown that, at the physiological temperature (35 degrees C), fibrils with a dense packing of molecules are formed at all collagen concentrations studied. The value of fibril formation enthalpy is minimal at a temperature of 35 degrees C, pH 7.2, an ionic strength of 0.17 M and a concentration of 1.2 mg/ml. Based on the results obtained, a conclusion was made that the packing density of fibrils formed at physiological temperature does not depend on collagen concentration over the concentration range of 0.3 - 1.2 mg/ml.